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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a) It consists of a poly anion and a poly cation a transparence base material and 
alternately with b. A biotin-ized poly cation is contained as the maximum upper layer, and 
whenever [ biotin-ized ] is based on the number of equivalence of a cationic radical. And 20-80- 
mol % t Suitably A 30-70-mol % and adjoining multiplex [ which are 40-60-mol % especially 
suitably ] layer, c) Covering by the streptoavidin combined with this biotin-ized layer of the 
biotin-ized cationic maximum upper layer, d) Are combinable with the analyte by which the 
indicator was carried out by fluorescent dye F2. Fluorescent dye F1 in the Pori ionicity base 
material layer [ which can be combined with streptoavidin, or the living thing molecules which 
have combined the further antibody or those antibodies ] It is the optical solid phase biosensor 
which has a living thing molecule as an acceptor for recognizing analyte specifically using the 
further biotin metaplasia object molecule as an acceptor, and the Foerster energy transfer 
between two sorts of fluorescent dye F1 and F2 which comes to contain an antibody suitably. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The indicator of this invention can be carried out by fluorescent dye, and 
it relates to the optical biosensor for detecting the dissolved molecule (it being hereafter called 
analyte) a living thing molecule (it is hereafter called an acceptor) recognizes the existence to be 
specifically. In this case, what related is a solid phase sensor with fluorescent dye whose 
measurement of existence of that molecule and an amount is attained according to the energy 
transfer process to the molecule by which the indicator was carried out by the second 
fluorescent dye, and which should be detected. According to a permutation or the sandwiches 
reaction, measurement of nonHndicator analyte also becomes possible. 
[0002] 

[Background of the Invention] There are various approaches in detecting analytes, such as the 
hormone in the liquid sample of the biological origin, an enzyme, other protein, a carbohydrate, a 
nucleic acid, a pharmacology-activity compound, and a toxin. In a known approach, immunoassay 
and the approach relevant to it are prominent as a high sensitivity detecting method for 
measuring the pole small quantity of an organic substance. Generally, immunoassay is based on 
the capacity combined very specifically by the approach of starting at this molecule, even if an 
acceptor molecule, for example, an antibody, recognizes the structure and the molecule- 
configuration of a ligand molecule specifically and it is prescribed to be based on a non-polarity 
and/or a polar mutual reaction. 

[0003] Immunoassay is performed using various approaches. Various indicator techniques are 
included in these approaches, and they aim at carrying out the quantum of the analyte by the 
approach of radioactivity, enzyme association, and fluorescent labeling in many cases (E. 
F.UIman, P.LKhanna, Methods in Enzymolozy, 74 (1981) 28-60). The fluorescence energy 
transfer (the Foerster energy transfer or resonance energy migration, RET) without a radiation is 
considered to be the special case of the approach indicated at the end, uses this, and even when 
a mutual distance is several [ at most ] nm, it can measure the relative geometric location of two 
sorts of fluorescent dye. Therefore, the instant interaction of an acceptor / ligand pair is directly 
detectable (L Stryer, Annual Reviews in Biochemistry 47 (1978) 819-846). This principle is 
repeatedly described in the technique of immunoassay and a biosensor system (S. the 
M.Barnard, D.RWalt, and Science patent [ 251,927 (1991) and Europe ] No. 150905 description, 
the West German patent No. 3938598 description). 

[0004] Furthermore, this invention relates to immobilization of the living thing molecule to the 
inside of the layer system which was thinly ready in molecule suitable for especially the optical 
biosensor that uses the Foerster energy transfer as a detection principle. Immobilization of the 
acceptor on solid phase is deterministically [ for a biosensor ] important. According to the 
current technique, it combines with a front face in adsorption by ionicity or the hydrophobic 
interaction, or protein is usually combined by covalent bond using an adjuvant. As a model 
example of the approach of the above-mentioned latter, glass is activated by 3-aminopropyl 
triethoxysilane, protein is succeedingly combined by glutaraldehyde, and the approach of 
returning the obtained Schiff base by the hydrogenation sodium borate is mentioned. The total 
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theory of the approach t^Jfby immunoassay is in for example, P.T^ifcn work "the actual 
condition of enzyme immunoassay and the theory (Practice and Theory of Enzyme 
Immunoassays)", and the 297 - 328th page (Elsevier, Amsterdam 1987). Furthermore, as the 
bionics-approach, the approach of enclosing an enzyme into a penetrable polymer or the film is 
usually. 
[0005] 

[Problem(s) to be Solved by the Invention] Although there is a fault that the stability of protein 
immobilization runs short, by the approach performed by adsorption, when there are many 
process steps and a high grade comparatively, the activity of an unstable reagent or the activity 
of the reaction condition no protein is necessarily stable is needed by the covalent bond using a 
binder or an activator in many cases. Since an acceptor does not combine with a site specific, 
the most usual immobilization technology has the common trouble that the body important for 
the next reaction is intercepted in three dimensions, in the acceptor of high percent. Since 
coating of the front face by the protein for proteinic denaturation is too much thin, the 
effectiveness of protein immobilization runs short in many cases. Furthermore, since some 
activators may construct a bridge, they deteriorate the sharpness of the front face obtained. 
Therefore, immobilization is very deficient in repeatability. In the case of the quantum of the 
analyte concentration by the Foerster energy transfer, it has become clear that that change with 
the presentations on the front face of local irregularly, and this is generally accompanied by 
lowering of the measuring accuracy of this system relation has an inconvenient distance 
between an energy donator and an acceptor. 

[0006] One possibility which solves the trouble of the above-mentioned system relation is 
coating a base material with the film which was ready in molecule. Like a publication for example, 
on the West German patent No. 4319037 descriptions, this is the thin film plasticity copolymer 
containing the comonomer which has a reactant radical in a side chain to which covalent bond of 
the protein which should be fixed besides a structure formation unit can be carried out, and can 
be performed by coating a base material. The fault of this approach is that the number of 
reactant radicals is generally restricted by restricting the ratio of the reactant monomer in a 
polymer. As a result, the thickness of coating of the acceptor on a front face becomes too much 
thin in many cases. 

[0007] The further fault in the concept of a biosensor is a nonspecific interaction which often 
happens between protein and a solid phase front face. By this, adsorption by the hydrophobicity 
which is not desirable, or the ionicity interaction takes place, and the result which does not have 
repeatability arises, and it becomes reduction in the accuracy of measurement. 
[0008] 

[Means for Solving the Problem] This invention consists of a poly anion and a poly cation a 
transparence base material and alternately with b. A biotinHzed poly cation is contained as the 
maximum upper layer, and whenever [ biotinHzed ] is based on the number of equivalence of a 
cationic radical. And 20-80-mol %, Suitably A 30-70-mol % and adjoining multiplex [ which are 
40-60-mol % especially suitably ] layer, c) Covering by the streptoavidin combined with this 
biotinHzed layer of the biotinHzed cationic maximum upper layer, d) Are combinable with the 
analyte by which the indicator was carried out by fluorescent dye F2. Fluorescent dye F1 in the 
Pori ionicity base material layer [ which can be combined with streptoavidin, or the living thing 
molecule or antibody which has combined the further antibody ] It is related with the optical 
solid phase biosensor which has a living thing molecule as an acceptor for recognizing analyte 
specifically using the further biotin metaplasia object molecule as an acceptor, and the Foerster 
energy transfer between two sorts of fluorescent dye F1 and F2 which comes to contain an 
antibody suitably. 

[0009] In a suitable mode, in a layer given in c, a biotinHzed acceptor can join together and it 
can fix an antibody by the specific recognition reaction at this acceptor part. 
[0010] Therefore, this invention is the thing of a property permanent [ the immobilization ] and 
direct about immobilization of a up to [ the solid phase of living thing molecule especially 
acceptor, or antibody ** ], and coating thickness with a large front face with an acceptor is 
attained. Association of analyte is detected by the Foerster energy transfer, and is reproducible 
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for the mutual array of J^^ergy donator and an acceptor which v^^^eady in molecule, and 
regular in the concentration dependency. A front face is simultaneously inactivated to proteinic 
nonspecific adsorption. In this invention, organic and by using natural biotin / streptoavidin 
system, and fixing a biological component in the layer which was ready in molecule, these 
requirements are investigated and the above-mentioned technical problem is solved. 
Streptoavidin is protein which has four binding sites to a biotin (BITAMMINH). So, it can be used 
as a matrix for association of a biotin metaplasia object molecule. Since the biotin coupling 
constant to streptoavidin is -1015M-1, it is almost irreversible in biotin association to 
streptoavidin. 

[001 1] It is characterized by especially this invention using the poly cation and the poly anion for 
construction of a multiplex layer. 

[001 2] this invention — general — a float glass — or — quartz glass — or — for example, — 
polyester — a polycarbonate — or — polyethylene terephthalate — like — organic — a polymer 

— or — others — transparence — un fluorescence — a solid-state — anionic — 

cationicity — a polymer — continuous — physical adsorption — depending — self — collection 

— ( — SA — ) — a technique — multiplex — a layer — coating — things — realizing . This 
approach is indicated by the Europe patent No. 472990 description at the detail. In this invention, 
the layer of the last of the multiplex layer by which physical adsorption is carried out is the poly 
cation biotin-ized on the amino group, the poly cation — an approach given in the Europe patent 
No. 0472990 description — following — biotin-N-hydroxysuccinimide ester or other reactant 
ester — using — the number of equivalence of a cationic radical — receiving — 20-80-mol % — 
suitable — 30-70-mol % — it is especially biotin-ized to 40-60-mol % suitably. The poly cation 
suitable for this invention is the copolymer of for example, the poly lysine, the poly allylamine, a 
polyvinyl amine, Polly (4-vinylpyridine), polyacrylamide, poly methacrylamide, Pori Arginine, the 
poly asparagine, the poly glutamine, polyethyleneimine, and those fundamental monomers, and 
are the poly lysine and the poly allylamine suitably. For example, these poly cations in which a 
nitrogen atom exists as ammonium which has 2 or three hydrogen atoms can have an aliphatic- 
carboxylic-acid anion like a chloride or a halogenide like a bromide, a sulfate, a bisulfate, a 
nitrate, a nitrite, a carbonate, a biparbonate, phosphate, hydrogen phosphate and formate, 
acetate, a trifluoroacetic acid salt, or a trichloroacetic-acid salt as a counter ion. The biotin-ized 
possible poly cation according to this invention is the copolymer of the poly lysine, Pori Arginine, 
the poly glutamine, the poly asparagine, polyacrylamide, poly methacrylamide, the poly 
allylamines, and those fundamental monomers, and are the poly lysine and the poly allylamine 
suitably. The poly allylamine is the copolymer of for example, polystyrene sulfonate (PSS), 
polyacrylic acid, polymethacrylic acid, Polly (2 - acrylic-amino-2-methyl-1 -propane sulfonic 
acid), a polyvinyl sulfonic acid, polyvinyl sulfate, dextran sulfate, cellulose sulfate, and those 
fundamental monomers, and is polystyrene sulfonate suitably. The pair cations in the poly anion 
are H+, Na+, K+, and NH4+, and are Na+ or K+ suitably. The equivalent of a biotin-ized cation can 
be adjusted by the stoichiometry of the desired amount required. Streptoavidin is combined with 
a biotin-ized polymer layer as a result of an incubation with streptoavidin. Next, as a 
fluorescence experiment shows, coating of the front face is carried out without interruption 
almost thoroughly by streptoavidin. This system shows the requirements and advantage which 
were demanded above about the biosensor. Nonspecific interaction is intercepted by coating by 
the thickest possible protein streptoavidin, and, on the other hand, a biosensor front face makes 
an omnipotent joint matrix available by it for functionalization of the solid-state interface used as 
a biosensor. A donator color can be used now for this contractor for the Foerster energy 
transfer for labeling of the protein streptoavidin by fluorescent dye F1 (for example, fluorescence 
isothiocyanate) which is common knowledge enough. 

[0013] After fixing streptoavidin on a biotin-ized polymer front face, the streptoavidin with the 
bonding site by which coating is not carried out yet serves as a matrix for especially an antibody 
to join together, in order that the further biotin metaplasia object molecule may join together as 
an acceptor. Two or more suitable strange methods for association of an antibody are possible. 
Therefore, one mode of this invention is the approach of combining the biotin-ized protein A or 
biotin-ized protein G with a streptoavidin matrix, protein A — N-hydroxysuccinimide — or pass 
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other reactant ester — SBffnHzing is easily known well possible b^Prs contractor. Protein A is 
protein obtained from the cell wall of bacteria staphylococcus AUREUSU. The immunoglobulin of 
an IgG mold is specifically combinable on those Fc parts. This approach has the advantage which 
fixes an antibody in a site specific further. The Fab part of an antibody is isolation. Reduction of 
immunological activity takes place for cutoff of an antigen binding site. Besides association to 
the streptoavidin of F1 , F1 is combinable with other above-mentioned living thing molecules 
again. However, association to streptoavidin is suitable. 

[0014] This kind of optical solid phase biosensor can be used with the gestalt of for example, a 
trial strip. 

[001 5] Other modes of an immuno sensor come to contain association of the biotin-ized 
antibody to a streptoavidin matrix. Two modes by this invention can be considered in this 
context one side — an antibody — biotin-N-hydroxysuccinimide — or pass other reactant 
ester — it can be biotin-ized. The gestalt which biotin-ization of an antibody requires is well 
known to this contractor, and it has the fault that biotin-ization does not take place to a site 
specific. Some IgG molecules are biotin-ized in an antigen binding site or the neighborhood of it, 
and, as a result, the latter solid cutoff takes place, and the immunological activity of an antibody 
and the sensibility of a sensor decrease. In other modes by this invention, the antibody which 
oxidized, and the biotin derivative which has the hydrazide reactivity radical which reacts are 
used. During oxidation of an antibody, the carbohydrate located on Fc part of IgG cleaves to this 
contractor at the reaction (glycol cleavage) which is known, and generates an aldehyde. These 
react with the hydrazide radical of a biotin derivative, and generate a hydrazone. A biotin radical 
is combined with Fc part of an antibody at a site specific. A biotin-ized antibody is combined 
with a streptoavidin matrix, the front face of the trial strip of an immuno sensor is completed, 
and association which passes through biotin-ized protein A is not needed. 
[001 6] next, the analyte equipped with the acceptor color F2 (for example, rhodamine 
isothiocyanate) with a suitable trial strip — as the result of the interaction of an acceptor 
especially an antibody, and analyte — recognition — and a quantum can be carried out. Analyte 
contacts simply the base material by which coating was carried out in the solution (sample 
solution) with which it is suspected that the molecule as analyte exists, and is detected by 
performing fluorometry continuously. The fluorescence of a donator color (F1) and an acceptor 
color (F2) is measured. When the analyte by which the indicator was carried out with the 
acceptor color F2 is in a test fluid object (sample solution), after combining with a fixed antibody 
specifically, as compared with an uncombined condition, the reinforcement of acceptor 
fluorescence increases as a result of the Foerster energy transfer, and the reinforcement of a 
donator decreases. As an exception method, when non-indicator analyte must be measured by 
the substitution reaction, a trial strip is first equilibrated with the acceptor indicator analog of 
related analyte. The acceptor fluorescence of F2 excels the donator fluorescence of F1 in this 
condition. When the non-indicator analyte from a test fluid object contacts the equilibrated trial 
strip, the Foerster energy transfer is interrupted after a substitution reaction, and, as a result, 
association of non-indicator analyte is shown by reduction of the increment in the donator 
fluorescence of F1, and the acceptor fluorescence of F2. In both cases, change of acceptor 
fluorescence and donator fluorescence is clearly connected with the concentration of analyte. 
Although the Foerster energy transfer can be measured with the fluorescence spectrometer of 
common use, it can also measure with the equipment designed specially because of the immuno 
sensor of energy transfer. Subsequently, a suitable measuring curve can determine the 
concentration of the analyte in an analysis liquid. In the further mode, it is added with a known 
amount in the analysis liquid which can consider the existence of the analyte which the molecule 
by which the indicator was carried out by fluorescent dye F2, and which is combined specifically 
should detect which competes with this about association to the maximum upper layer of a 
sensor under existence of the analyte which should be detected. Subsequently, the 
concentration of the analyte which should be detected is measured by the dependency of the 
ratio of the fluorescence intensity of F1 or F2, or two reinforcement. 

[0017] As for other modes by this invention of an immuno sensor, the donator color F1 comes to 
contain joining together by the acceptor and the hydrazide reactivity radical of the antibody to 
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which the above-mentioi 



gestalt oxidized suitably to the antibo* 




this mode, it can be used 



for the effectiveness of the Foerster energy transfer increasing only reduction of the mean 
distance between a donator color (F1) and an acceptor color (F2) r and this making the sensibility 
of a test method increase. 

[0018] The following drawing explains this invention to a detail. 

[001 9] drawing 1 — the structure (above figure) and the detection principle (the following figure) 
of a multiplex layer of a trial strip for the immuno sensor of the Foerster energy transfer — a 
graph — most scales show-like. 

[0020] Dra wing 1 : the diagrammatic structure of an immuno sensor — a function. The molecule- 
component is drawn with most scales. A base material I is thicker than a publication. 
[0021] The antibody V fixed the streptoavidin layer III by which fluorescent labeling was carried 
out in the above figure in transparence base material I (for example, glass) and the multiplex 
layers II (only the last biotinHzed layer is shown in order to simplify drawing), and F1 of a 
polyelectrolyte, biotinHzed protein A horizon IV, and on it. 

[0022] the following figure — : — it depends for the wavelength of the fluorescence observed 
after making it become wet with test fluid on whether for the excitation energy after carrying out 
energy transfer (arrow head of an RET= broken line) to whether direct luminescence exists after 
the fluorescent dye F1 combined with streptoavidin excites, and indicator analyte (arrow head of 
a dotted line) to carry out a red shift, and to emit light (arrow head of a continuous line). It 
depends for the ratio of the red shift to the reinforcement of direct luminescence on the number 
of the joint analyte molecules per area clearly. 

[0023] Drawing 2 shows the X-ray reflective curve of the layer structure in each phase of 
manufacture. 

[0024] Drawing 2 : the X-ray reflective curve of the layer structure (base-material matter 
silicon) in each phase of manufacture is shown. As compared with each **** and mutual, 100 
carried out the factor deviation of each set of data. In upper order, a curve first shows the 
multiplex layer of a polyelectrolyte, the layer by which coating was subsequently carried out by 
streptoavidin, the layer by which coating was succeedingly carried out further by biotinHzed 
protein A, and the layer which equipped the last with the IgG antibody from the bottom. The 
pulse migration Qz is plotted by the axis of abscissa by A-1, and X-ray intensity I is plotted by 
the axis of ordinate. 

[0025] From the measurement result in the case of this example, coating of the front face is 
carried out by the volume phase of an organic substance which grew regularly in each 
manufacture phase, and it turns out from it at each process that a sample is smooth in molecule. 
It means that this does not become especially coating of a solid phase interface by which the 
result of surface functionalization has heterogeneous structure sideways, namely, drop formation 
does not take place in the linear scale of NAN OM ETA. 

[0026] Drawing 3 was manufactured by drawing 1 like the approach of a publication, and shows 
the EUSA measurement result on the sensor front face recorded by measurement of X-ray 
reflexibility into drawin g 2 . 

[0027] Drawin g 3 : the titration by the antigen on the various front faces of a sensor. The 
specific binding was detected by EUSA. IgG compared the sample (white diamond mark) which 
adsorbed in static electricity on the PSS layer with the sensor (black diamond mark) 
manufactured by the technique indicated on these descriptions. The antigen concentration cAG 
(a mol/l) has optical density A (lambda= 414nm) in an axis of abscissa for an axis of ordinate. 
[0028] Drawing 4 shows the result of the biosensor measurement on a sample given in drawing 
3 , and the sample manufactured similarly. 

[0029] Drawin g 4 : the titration (black diamond mark) by the antigen on the front face of a 
sensor. Specific association was detected by energy transfer. The antigen existed in the culture 
supernatant liquor of twice [ about ] dilution. Contrast (white diamond mark): Adsorption of the 
antigen on the trial strip created only to the streptoavidin layer (with protein A and no acceptor 
layer). An axis of abscissa shows the concentration cAG (a mol/l) in culture supernatant liquor. 
An axis of ordinate shows 577 of fluorescent dye F1 and F2, and the ratio of 530nm fluorescence 
intensity. 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2005/03/02 



6/8 ^— v 



[0030] 
[Example] 

1. The used chemistry article polymer : polystyrene sulfonate, sodium salt (PSS), MW=70,000, 
and Aldrich 

[0031] The poly allylamine hydrochloride (PAH), MW=50,000-60,000, and Aldrich 

[0032] Polyethyleneimine (PEI), a MW=50,000 or 50% concentration water solution, and Aldrich 

[0033] Poly-L-lysine bromate (salt PL) MW<50,000 and Bachem-Biochemica 

[0034] PSS was dialyzed [ as a water solution ] to very pure water for two days in VISKING27 / 

32 dialysis tubes of Roth, and, subsequently was freeze-dried. 

[0035] Protein: Streptoavidin and Boehringer-Mannheim 

[0036] Protein A and Pharmacia 

[0037] Rabbit IgG, poly clo NARU, singularity: The anti-mouse IgG, Immunol.Institute Univ.Mainz. 
[0038] Bovine serum albumin (BSA) and Sigma 

[0039] Antibody: Mouse IgG, a monoclonal, culture supernatant liquor, Immunol.Institute 
Univ.Mainz. 

[0040] The horseradish peroxidase (HPO) joint mouse IgG, affinity purification, Jackson Immuno- 
Research Laboratories, Dianova, U.S.A. 

[0041] Fluorescent substance: Rhodamine B isothiocyanate (RITC) and Sigma 
[0042] The fluorescin isothiocyanate isomer I (FITC) and Sigma 

[0043] Labeling of streptoavidin was performed by an average of 1.4 FITC per protein molecule, 
and labeling of Mouse IgG was performed by an average of 3 RITC(s) per protein molecule. 
[0044] Biotin activity ester Biotin amide caproyl-N-hydroxysuccinimide ester and Sigma 
[0045] In order to biotin-ize protein A, weighing capacity of activity ester and the protein was 
carried out by the molecular proportion of 12 to 1. 

[0046] Cleaning agent: Polyoxyethylene sorbitan monolaurate (TWEEN20) and Sigma 
[0047] PBS buffer: Dibasic sodium phosphate, monohydrate, p.a., and Merck 
[0048] Disodium hydrogenphosphate, p.a., and Merck 
[0049] A sodium chloride, p.a., and Merck 

[0050] Citric-acid buffer Disodium hydrogenphosphate, p.a., and Merck 

[0051] Citric-acid monohydrate and Sigma 

[0052] Potassium chloride, p.a., and Merck 

[0053] A magnesium chloride, six hydrates, p.a., and Merck 

[0054] ABTS: A 2 and 2 -AJINO-screw (3-ethyhbenzothiazoline)-sulfonic acid and Sigma 
[0055] Glass substrate: (38x12) mm2 and (1-1.2) the microscope slide of mm thickness, 
Gebr.Rettberg GmbH 

[0056] 2. According to the standard procedure (W. 31 (1970) Kern, D.APuotinen, RCA Review, 
187), clarification of the clarification base material of a base material was carried out. 
[0057] 3. The solution of all manufactures of a base material was manufactured using distilled 
water. The base material which carried out humidity with water was put in for 30 minutes into 
the PEI solution (it diluted [ ml ] in 2.2mg /), and, subsequently 1 0ml water washed for about 30 
seconds 3 times each time, and it is among the flow which nitrogen subsequently carried out 
slowly, and was air-dry. Subsequently, the sample was paid for about 20 minutes into the PSS 
solution (20mg PSS in a 10ml 2M NaCI solution), and was washed, and it dried as above- 
mentioned. The base material was put in for 20 more minutes into the PAH solution (20mg PAH 
in a 10ml 2M NaCI solution), and was washed again, and it dried. The further PSS layer, a PAH 
layer, and PSS were made to adsorb on a base material in order like the above. In order to 
functionalize by the biotin, the base material was put in for 20 minutes into the solution of the 
biotinHzed poly lysine bromate salt (PLB) (5mg / 10ml in 0.4M NaCI), and subsequently it 
washed, and dried again. The coating base material was stored at the temperature of 4 degrees 
C until it used it. 

[0058] 4. Creation-LB Coating Base Material of Protein Different-Species Multiplex Layer — 
Inside of FITC-Streptoavidin Solution (10MMPBS Buffer Solution — ) pH=7, the ten - seven mols 
[/I. ] FITC-streptoavidin in .2, 150mM(s) It put into NaCI for about 30 minutes, and 10ml water 
washed 3 times, subsequently to the inside of the solution (5xten - seven mols [ I. ] /, above- 
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mentioned PBS buffer sod^n) of biotin-ized protein A, it put in foA more minutes, and the 
pure PBS buffer solution washed 3 times. The desiccation process between each protein 
coatings was skipped. The base material by which coating was carried out by protein A was put 
in for 40 minutes into the rabbit IgG solution (singularity: the anti-mouse IgG, 5xten - seven mols 
[ I. ] /, the above-mentioned PBS buffer solution), and the pure buffer solution washed 3 times. 
To association of an antigen, the base material was stored in the PBS buffer solution. 
[0059] Drawing 2 shows the X-ray reflective curve measured between each adsorption process 
under manufacture of a trial strip (base material matter silicon) (dried sample). It is checked that 
the increment in that a uniform coherent layer system is formed with a linear-molecule- 
graduation between adsorption processes and the bed depth of each **** is in agreement with 
the molecule-dimension of an absorbent from these results and that the front face after each 
adsorption process is smooth in molecule. An exception is an end antibody layer and it contains 
the buffer water solution of a large quantity for part alternative association by the long molecular 
shape and the protein A of an antibody. It seems that this layer collapses at the desiccation 
process under measurement, and it becomes thin notably rather than it is expected from a 
molecule-dimension after that The experimental data from drawin g 2 is quantitatively estimated 
by the table 1 . 
[0060] 

Table 1 Molecule— dimension of activity volume phase of immuno sensor Coating process 
Increment in a bed depth Surface roughness (A) An organic interface / air (A) 
Polyelectrolyte layer of six molecules 203 6 (PLB is included) 

Polyelectrolyte film / PLB 56 On the streptoavidin layer streptoavidin layer on 1 1 7 On 1 1 
biotin-ized protein protein A 1 3 1 7 rabbit IgG (anti-mouse) 

5. The incubation with an antigen and the a.EUSA test portion including contrast were 
manufactured on silicon as above-mentioned. 10mg [/ml ] BSA was dissolved into the PBS 
buffer solution which contains TWEEN20 0.1%. This protein solution was used for the EUSA 
measurement for manufacture of the dilution sequence (concentration is 10-13 to ten - 17 
mols/l.) of a HPO labelled antibody (mouse IgG-HPO). After incubating with an antigen, the 
sample was developed and measured in the citrate buffer solution which has ABT of 3 g/l, and H 
[ 0.0075% of ]220. The typical result about the sample manufactured by the technique of a 
publication is shown in this description at drawing 3 . Titration of the sample to which only IgG 
was made to stick in static electricity is compared with this on the silicon interface by which 
coating was carried out by PSS of a thin molecular layer. The high sensibility used as the 
description of the sample manufactured by the new technique, good linearity, and low nonspecific 
adsorption can see clearly all over drawing. 

[0061] b. The fluorometry sample was manufactured on the float glass as above-mentioned. 
10mg [/ml ] BSA was dissolved into PBS. This protein solution was used for manufacturing the 
dilution sequence of a RITC labelled antigen. By this dilution sequence, the concentration of an 
antigen was 2.5x10-9 to 5xten - six mols/l. The base material was put in for about 40 minutes 
into the solution of a certain fixed concentration, and it washed 5 times for about 1 minute in the 
PBS buffer solution (the above-mentioned buffer presentation) subsequently processed by 
TWEEN20 0.1%. It is among the flow of nitrogen, the base material was air-dried, and it stored at 
4 degrees C to measurement in the dark place. 

[0062] in order to carry out the quantum of the nonspecific mutual reaction of an antigen and a 
substrate, the base material was coated with the same sequence to the streptoavidin layer 
(however, protein A and an IgG layer — nothing), and it put in for about 40 minutes into the 
antigen content solution of a dilution sequence at each ****, and it washed as above-mentioned 
and dried. 

[0063] In order to measure fluorescence energy transfer by the fluorescence spectrometer and 
dryness of common use of a sample and a criteria base material, it measured with the equipment 
designed specially. Drawing 4 shows a typical result. 

[0064] In addition, the main description and main mode of this invention are indicated below. 
[0065] 1 .a) It consists of a poly anion and a poly cation a transparence base material and 
alternately with b. A biotin-ized poly cation is contained as the maximum upper layer, and 
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whenever [ biotirHzed ]^Tased on the number of equivalence of IHitionic radical. And 20-80- 
mol %, Suitably A 30-70-mol % and adjoining multiplex [ which are 40-60-mol % especially 
suitably ] layer, c) Covering by the streptoavidin combined with this biotin-ized layer of the 
biotin-ized cationic maximum upper layer, d) Are combinable with the analyte by which the 
indicator was carried out by fluorescent dye F2. Fluorescent dye F1 in the Pori ionicity base 
material layer [ which can be combined with streptoavidin, or the living thing molecule or 
antibody which has combined the further antibody ] It is the optical solid phase biosensor which 
has a living thing molecule as an acceptor for recognizing analyte specifically using the further 
biotin metaplasia object molecule as an acceptor, and the Foerster energy transfer between two 
sorts of fluorescent dye F1 and F2 which comes to contain an antibody suitably. 
[0066] 2. Optical biosensor given in the above 1 which donator color F1 has combined with 
streptoavidin. 

[0067] 3. It is an optical biosensor given in the above 1 combined with the streptoavidin layer 
especially through protein A or Protein G with the acceptor and the biotin metaplasia object 
molecule whose antibody is not an antibody in itself suitably. 

[0068] 4. They are the acceptor biotin-ized and an optical biosensor given in the above 1 which 
the antibody has combined with the streptoavidin layer suitably. 

[0069] 5. Optical biosensor given in the above 1 by which concentration of analyte molecule 
combined eventually is instead measured [ in other molecules whose analyte molecules are not 
analyte, and with which it was combined with the maximum upper layer, and the indicator was 
carried out by fluorescent dye F2 ] as function of change of increment in reduction of 
fluorescence intensity of F2, or fluorescence intensity of F1 , or ratio of two reinforcement from 
the maximum upper layer. 

[0070] 6. Optical biosensor given in the above 1 which competes with molecule which is added in 
analysis solution with known amount, by which indicator was carried out by fluorescent dye F2, 
and which is combined specifically in order for analyte molecule to make it combine with the 
maximum upper layer of biosensor which is not analyte, and is measured as function of ratio of 
reinforcement whose concentration of analyte is fluorescence intensity of F2 or F1 , or two. 
[0071] 7. Optical biosensor given in the above 1 whose used quality of support is float glass, 
quartz glass, polyester, polyethylene terephthalate, polycarbonate, or other transparent non- 
fluorescence solid-states. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the structure and the function of an immuno sensor in graph. 
[Drawing 2] It is drawing showing the X-ray reflective curve of the layer structure in each phase 
of manufacture. 

[ Drawing 3] It is drawing having shown adsorption of the antigen on a sensor front face by EUSA 
measurement about the sample (white diamond mark) which made IgG adsorb in static electricity 
on the sample (black diamond mark) manufactured by the approach given in this description, and 
an PSS layer. 

[Drawing 4] It is drawing having shown adsorption of the antigen on a sensor front face by 
fluorometry about the sample (white diamond mark) which coated this description with the 
sample (black diamond mark) and base material which were manufactured by the approach of a 
publication in the same sequence to the streptoavidin layer. 
[Description of Notations] 

1 Transparence Base Material 

2 Polyelectrolyte Multiplex Layer (Only Biotin-ized Layer is Indicated) 

3 Streptoavidin Layer by Which Fluorescent Labeling was Carried Out by F1 

4 Biotin-ized Protein A Horizon 

5 Fixed Antibody 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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